Cholestasis with altered structure and function of hepatocyte tight junction and decreased expression of canalicular multispecific organic anion transporter in a rat model of colitis.
Cholestasis is frequently associated with inflammatory bowel disease. Because some cholestasis is resulted from altered hepatocyte tight junctions (TJs) or the canalicular multispecific organic anion transporter, we have investigated the following topics in a rat model of inflammatory bowel disease: (1) alterations in hepatocyte TJs and in the canalicular multispecific organic anion transporter, (2) etiologic factors for cholestasis, and (3) effects of antibiotics on cholestasis. Rats with trinitrobenzene sulfonic acid-induced colitis were studied 24 hours after treatment. Hepatocyte TJs and the canalicular multispecific organic anion transporter were evaluated by immunostaining for TJ-associated proteins, 7H6 and ZO-1, and multidrug resistance protein 2 (mrp2). To investigate etiologic factors causing cholestasis, portal endotoxin and proinflammatory cytokines were examined. The effects of polymyxin B, penicillin G, or metronidazole on immunostaining for 7H6, ZO-1, mrp2, and cholestasis were investigated. (1) Immunostaining for 7H6 and ZO-1 colocalized outlining the bile canaliculi and immunostaining for mrp2 localized on the canalicular membrane in controls. Treatment with trinitrobenzene sulfonic acid induced significant cholestasis and caused translocation of immunostaining for 7H6, but not that for ZO-1, to the cytoplasm and diminished immunostaining for mrp2 on the canaliculus membrane. (2) The levels of portal endotoxin, but not proinflammatory cytokines, was increased. (3) Polymyxin B, but not the other antibiotics, prevented alterations in immunostaining for both 7H6 and mrp2, and cholestasis. We described that both hepatocyte TJs and the canalicular multispecific organic anion transporter were altered and that gut-derived endotoxin levels in the portal blood were increased in this rat colitis model.